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T° Minnesota ,Pollu’rion Control Agency

December 14, 1984

Mr. Paul Josephson

E.A. Hickok and Associates
545 Indian Mound

Wayzata, Minnesota 55391

Dear Mr. Josephson:

Mark Simonett and I have reviewed your draft final report for work performed at
the Reilly Tar site. We have a number of comments and suggestions which we
would 1ike to see incorporated into the final report.

In understanding our comments, you should first understand what we envision this
report to be. It should serve as a document which succinctly summarizes the
work performed at W23 and W105. The audience should be assumed to be
technically oriented persons; not necessarily hydrologists, but persons capable
of understanding what was done on the site and the rationale for performing a
task one way instead of another. The information should be presented in a
summary fashion so that the reader does not have to wade through details or
continuously jump to tables of analytical results, and data can be presented as
order-of-magnitude figures when appropriate to support a conclusion. Most
important, the narrative must provide justification and support for significant
conclusions; the reader will not necessarily accept these concTusions on faith.

We have previously communicated these same ideas to you. Reference, for
instance, a letter from Mike Hansel to George Boyer dated March 21, 1983, or the
discussion which took place at the meeting bétween you and Mark Simonett on
October 19, 1984, The general comments which we provide on the draft report,
and the suggested revisions thereto, are directed toward making this report a
document which will at least partially meet the criteria outlined above.

In terms of scope, the draft which you submitted covers the appropriate topics
(we will comment on "Recommendations" tater). However, the depth of the report
s inadequate because in many cases the text presents conclusions without
supporting documentation. We have indicated in our comments those statements
for which we feel it is important for you to provide support. Also, while we do
not generally wish to make editorial comments on an author's writing style,
there are many sentences which are ambiguous due to misplaced modifiers and
clauses, and we have indicated where these should be corrected.

Phone
1935 West County .Road B2, Roseville, Minnesota 55113-2785
Regional Offices ¢ Duluth/Brainerd/Detroit Lakes/Marshall/Rochester
Equal Opportunity Employer
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Mr. Paul Josephson
age Two

At the end of this document, you provide a number of recommendations. It i
your privilege to make these recommendations, but please remember that in order
for us to undertake a remedial action funded by the U.S. Environmental
Protection Agency (EPA), it is necessary for us to first perform a feasibility
study which conforms with the requirements of the National Contingency, Plan (NCP)
(40 CFR Part 300). Your work was not intended to analyze options for dealing
with ground water contamination, and this phase of the project did not include a
comparison of costs of various options as ‘the NCP would require. Consequently,
there is no basis for such recommendations as pumping W23 at maximum capacity
(many hundreds of gallons per minute) without first determining the cost of
reconstructing the well to the necessary size and pumping and treating the
water, and then comparing the benefits of this action with the consequences of
doing something less or nothing at all.

To facilitate revision of this document, we are returning the draft which you
sent us with our comments and suggested changes written in the margins. If any
of these comments are unclear, or if you have any questions or comments, please
contact me at 296-7395 or Mark Simonett at 296-7390.

Sincerely,
Tph S
A ¢ : i

Stephen D. Riner, Project Leader
Superfund Unit

Site Response Section

Solid and Hazardous Waste Division

SDR/rj
Enclosure

cc: Paul Bitter, U.S. Environmental Protection Agency - Region V
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THE PURPOSE OF THIS TECHNICAL e
MEMORANDUM IS TO SUMMARIZE THE FINDINGS OF INVESTIGATIONS S
PERFORMED AT W23 AND W105 SINCE THE TECHNICAL MEMORANDUM DATED e
FEBRUARY 1, 1983. INCLUDED IN THIS MEMORANDUM, IN ADDITION TO 5
. THE FINDINGS, ARE WATER QUALITY RESULTS AND WATER LEVELS. S
FIGURES HAVE BEEN PRODUCED SHOWING THE RECONSTRUCTION STATUS B
AT THE PRESENT TIME. CONCLUSIONS AND RECOMMENDATIONS SUMMARIZE K
THE WORK PERFORMED AT THE FORMER REPUBLIC CREOSOTE FACLLITY. LR
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Lo . BRAFT

I. INTRODUCTION

On May 6, 1982, the firm of E. A. Hickok and Associates, Inc. entéred into a
contract with the Minnesota Pollution Control Agency to perform an investigation
of two wells (W23 and W105) at the forﬁér Republic Creosote facilties in

St. Louis Park, Minnesota.

The supply well (W23) for the former Republic Creosote facility was originally
drilled to a deth of 909 feet. The seéond well (W105), referred to as the '
Sugar Beet well, was originally drilled to a depth of 950 feet. Both of these
wells penetrate bedrock from the Platteville limestone to the Mt. Simon

sandstone.

Records indicated that both of these wells were filled with debris -- W23 to a
depth of 595 feet; W105 to an unknown depth. The nature of the fill in these
wells was unknown except for the presence of a coal tar plug in W23. All of
the_ information and/or description of the wells was based upon best available
information (television log of the we1i. USGS geophysical logs of the well, and

well driller's information).

A Technical Memorandum dated February 1, 1983 was prepared to summarize the
findings of work performed on W23 through January 1983. This memorandum

summarizes the findings of W23 since January 1983 and the findings of W105 from

October 1983 through October 1984,

II. PURPOSE OF INVESTIGATION

The purpose of the investigation of W23 and W105 was to verify the geologic
units and casing schedule as recorded, determine the type and extent of debris
in the well, determine the existence and/or extent of contamination in the
various geologic units, and development of an abandonment program so that the

wells can be used as either monitoring or pump-out wells.
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II1. FINDINGS

The investigative work performed at W23 and W105 has been méportgd in.the
monthly progress reports. In addition, numerous television logs, geologic logs,
water quality, water level data, and photographs have been submitted to the
Minnesota Pollution Control Agency. f wipthL

W23 .
L X0

After a lengthy dela duef | it work continued on W23
I ..

during June 1983. Debris was bailed out of the hole to the top of the bentonite
seal which had been previously placed in W23 to seal the lower aquifers
(Mt. Simon and Ironton-Galesville). A sample of the debris bailed from the

hole was retrieved from a depth of 503 feet. )

During July 1983, several attempts were made to remove the remaining 7" casing
from W23, Approximately 29.6 feet of 7" casing had been removed in November
1982. Efforts were made to cut, slice, and shear the 7" casing into smaller
segments. On July 29 and August 3, 1983, te]evfsion logs revealed that these

efforts had not been effective in cutting the 7" casing into a smaller segment.

A larger rig was used during August to extract the 7" casing from the hole.
During early September, the 7" casing began moving. The protective 8" liner
was removed from the hole. - The 7" casing was removed from the well on ..

September 8.

The hole was televised on September 9 to determine the extent of borehole
contamination after removal of the 7" casing. An 8" liner was placed in the
hole to a depth 250 feet with packers at 250 feet and 90 feet. Debris was
bailed from the hole. The hole was televised agEin on September 27, 1983.

-  rame Fom T ——
Water samples%Were taken on September 28, lgg}wgf-the Prairie du Chien-Jordan

PR

“’
aﬂgifgb with the inflatable packeﬁx%t 280 feet. The pumping rate was

approximately 22 gpm. Samples were taken at 0 and 8 hours of pumping,
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After sampling, the well was Eleaned;from the bottom of the hole (near 525) to ¥Du,,

——e”’
the bottom of the 10" casing (245'). While bailing debris (sand) from the
hole on October 11, the bailer was lost near the bottom of the h?1e. After
' Aean Lo b
several attempts to retrieve the bailer, it was decided to cease-fishing~—for-

the_bailer.

The hole was televised on October 25 to view the improvement in borehole

contamination and view the top of the bailer. Water sample wefe taken on

October 26, 198?)0f;§he Prairie du Chien-Jordan aquifep with the inflatable

sk "
packerat 280 feet. The pumping rate was approximately 20 gpm. Samples were

taken at 0 and 8 hours of pumping., Following this sampling, W23 was

714 50"7/&9 lv\&l-wm -.7)% Contpan rvaArin c/

demobilized.

Figure 1 indicates the condition of W23 as of October 26, 1984. {77’
obter & boy

w105

On October 28, 1983, W105 was opened. The water level was measured at 9.29 feet
below the top of the 12-inch casing. Debris in the well began at a depth of

10.5 feet. Clay, sand, gravel, and some rocks were removed from W105. Some

1
{
metal was also removed from the well. 414 4}1-( ’ LIL/\ CJKAH“L fo_—
LJLP/N hnd
The well was televised on November 2 and 14™o determine the location of an

8-inch pipe in W105. The bottom of the 12" casing was observed at 62 feet.

On November 15, W105 was pumped for 8 hours with an inflatable packer between gfi

62 and 68 feet. The pump inlet was located at approximately 80 feet to sample ;;éf{

the Platteville aquifer. The average flow rate was 21 gpm. Water samples wire‘ﬁé;§ié:}

taken at O hours, 20 minutes, and 8 hours._,éLeh’G? the samples were (aromatic - gﬁﬁ}#ijz'

The initial sample was gray in color; the second was cloudy; the third was clear. ﬁﬁi\
;

’A’\"/"\ — (MMI?B) f\) e /"“’“\"'/5) .

W& Pt (~ — Z IQ_ -l— ‘{(‘-' S "’(
ajpp i hG G/ e
éwt ¢ “"'& —_— -—"/
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fhe Minnesota Geological Survey (MGS) loggedlwvos on November 16 to identify
the drift, Platteville, Glenwood, and St. Pete fhoﬁw)ons. On November 18,
8 feet of 8" pipe were removed, from the ho]ef Add1t1ona1 material bailed from

the hole consisted of clay and rocks with a creosote odor.

}/, PN /‘//,J'f

A ca]mper log on November 21 revealed a 16- 1nchAopen h le/Letween 72 and 78
- - 502\3\0* W
feet. Drilling and bailing continued as material( sluffed off the borehole into

the hole. A television log,of t?g hole. on November 22 showed that the 8" pipe

M — .

was lodged in the hole. The 8" pipe was removed from the hole on November 30.
The pipe was deteriorated with several holes in the pipe.. The exterior of the

b
pipe was coated with black sand and gravel material with d creosote odor.

On December 1, 1983, the MGS calipered W05 to a depth of 13 'feet Portions

of W105 below the 12-inch casing were greater than 12 inckgs’ ;ﬁéeélenwood
formation appeared to be significantly eroded, thus preventing the use of
packers in this area to provide a seal preventing downhole flow. An obstruction
at the base of the 12-inch casing prevented installation of the 10-inch pipe.
Twelve-inch tools were used to ream the hole. Material removed from the hole
was black sand and gravel with a creosote odor. Some metal was found at a depth

of approximately 160 feet. At 180 feet, fist-size stones were among the

_ material removed from the hole.

On December 29, 1983, a caliper log was run to a d th of 233 feet. Large
S LJ 'ar"'-\ul’-'fh 7
holes were located from 150 to 185 feet. The 1ower portion of the hole

(218-232 feet) was a nominal 12-inch hole w1th some debris clinging to the side
—Pro/"'/

A 10-inch liner was placed in W105 on January 3-4, 1984 \vith bentonite around

walls.

a 10-inch x 12-inch packer. The packer was placed at approx1mate1y 246 feet to

prevent downhole flowy frm T/ PLTEnlls ot STe P2T j Gt Benii Au Chiin =

OZL’{M ﬂﬂ"‘“// 2~ .
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Drilling and bailing the Prairie du Chien continued on January 9, 1984.

Difficult drilling was encountered at several depths where 2 to 4-inch rocks and

metal were found among clay, sand and gravel material.

On January 11, the Prairie du Chien aquifer was sampled. The results indicate

the Prairie du Chien aquifer water quality is similar to the Platteville
aquifer, After 8 hours of pumping, the water looked clear but had a creosote

odor.

After completion of sampling the Prairie du Chien aquifer, the Jordan formation
was drilled and bailed. Material bailed from the Jordan formation was similar

to thé material encountered in the Prairie du Chien formation.

f

On January 17, the Jordan formation was sampled. An inflatable packer was
placed at the Prairie du Chien-Jordan contact with a pump below. The packer
deflated after approximately 5 hours of pumping. Laboratory results of samples

taken at 40 minutes and 5 hours indicate the Jordan aquifer is contaminated with

m‘ w quﬁvVJ ‘\M 74—“\ /
PAH compoundsﬂ The samples were romatICzjaﬁ* CJ’“MA,d-CJ h Vv~

An aquifer test was performed at W105 in the Prairie du Chien-Jordan aquifer .f?'T
‘MJ"’}’Q M
on January 23, 1984, Pumpigg continued for 4.5 hours with water level recorders
Whet J.AE. SSwWw T

on both W105 and W23. A sample of the effluent was taken after 4 hours

20 minutes of pumping. Laboratory results indicate the groﬁndwater'is

contaminated with PAH compoundsx cA & C-OWC@V‘J“'"‘J"V"‘ ”( — (umih )

Work was suspended at W105 on January 27, 1984 pending contract negotiations and

approvals to amend the contract. After a lengthy delay, work resumed at W105

on July 23, 1984,
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The hole was bailed from a depth of 435 feet on July 23 to 780 feet on

August 1. Hard drilling was encountered below 747 feet. Evidence indicates

that some metal object is located in the hole below this depth.

The hole was televised on August 2 by MDH. Several holes were noticed in the
formation between 260 and 320 feet. The side walls were not visible below
465 feet due to suspended material in the well bore. A gamma log-was performed

ed oo
on W105 to 752 feet showing good agreement to previous logs on W23.

A second attempt to televise the hole on August 7 proved jnconclusive. In
Lany? cased dia . 46\.;;-
conjunction with the MPCA, it was decided to useo clean W105 from the
. bottom of the 10" casing to the bottom of the hole. Cleaning began at 300 feet

on August 10; ending on August 13 at a depth 6f approximately 560 feet.
. . S")Uﬂ:‘j\r\ﬂi
Sandy material which had sTuffed) into the hole during cleaning was removed from .
—

the hole. Debris removed from the hole included white sand with an oily sheen,

1 to 3-inch rocks (some formation, others were granite), and sand.

,

On August 20, the lower portion of the hole (760-580 feet) and the segment from
300 to 260 feet was cleaned. Debris which hadfslﬁ?ng into the hole during this

' cleaning was removed on August 21.

On August 22, the bailer became- lodged in the hole at a depth of 780 feet.
After several attempts to retrieve the bailer, including televising the hole

on August 29, the bailer was abandoned in the hole. The well was reconstructed

4

as an Ironton-Galesville well,

A caliper log of W105 was performed on August 31. The most significant erosion
(i,é 'y 224 v oo M&“‘-h .-_";r\//\ M‘l' -//??f\)
Aof the formations has occurred in the Platteville, St. Peter, and Prairie du

Chien aquifers. The lower portions of the 'hole are slightly eroded.



Bentonite was used 'to seal the bottom of W105 to a depth of 754 feet coveriing
the abandoned bailer. Cement grout was placed in the hole to a depth of 703

feet.

Buckshot was placed in the hole to the top of Ironton-Galesville formation to
protect this formation during removal of the 10-inch casing and cleaning of the

- St. Peter Aquifer. On September 10, the 10-inch casing was removed from W105.

The St. Peter aquifer was cleaned with air jetting. Contaminants were noted in
the water and removed from W105 during this cleaning operation. Debris,

including metal and bricks which had fallen into the bottom of the hole during

cleaning, was bailed out of the hole.

o«

On September 14, the 6-inch liner was installed in W105. The liner was

grouted from the bottom (650 feet) to the surface.

The buckshot which had been placed in W105 to protect the Ironton-Galesville was

removed from the hole. The buckshot contained some oily contaminant.

On September 24, the Ironton-Galesville formation was cleaned with air \A J,\
VWAL
jetting. The discharge from this cleaning was noticeably cleaner than what had

been observed during the St. Peter aquifer cleaning.

On .September 25, the Ironton-Galesville formation at W105 was sampled after
seven hours of pumping at approximately 100 dpa. The sample was clear with
little or no detectable odor. Laboratory analytical results indicate the water

quality is similar to that of samples taken from other formations in W105.

Figure 2 indicates the condition upon completion of renovation at W105.
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‘ fv. WATER QUALITY

The analytical laboratory results of groundwater sampled during 1982 are
contaﬁned;in the Technicai Memorandum dated February 1, 1983. These analyses
fnclude samples from August 5, 6, and 7, September }3 and 17, October 18, 19,

and November 4 and 5, 1982.

Analytical laboratory results from October 28, December 7, December 14, 1982,
September 28, October 26, November 15, 1983, January 11; 17, 25, and -
September 25, 1984 are included in Tables 1 through 4. Column 1 on Table 1
indicates the water quality during cleaning of the. Ironton-Galesville at W23.
Column 2 indicates the water quality during efforts to pull the 7-inch casing
after a portion of both the 7-inch and 10-inch casings had been removed from
W23. Column 3, Table 1 indicates the water quality of the Platteville formation
after the upper portion of the 10-inch casing had been removed exposing the

Platteville formation.

Table 2 shows the change in water quality before and after cleaning of the

Prairie du Chien-Jordan aquifer at W23.
Table 3 shows the water quality of the Platteville formation of W105.

Table 4 indicates the water quality of the Prairie du Chien and Jordan aquifers
at W105. The Prairie du Chien formation water quality is shown in columns 1
and 2. The water quality of the Jordan sandstéhe is shown in columns 3 and 4,
Column 5 indicates the water quality of the combined Prairie du Chien-Jdordan
aquifer sampled during the January 25, 1984 aquifer test. In addition, Table 4_.
indicates the water quality of the Ironton-Galesville at the conclusion of

renovation of W105.
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Table 5 éummarizes the water quality of all samples taken at W23 and W105.
'Six of the 29 parameters have heen identified as carcinogens or possible
. 'carcinogens by the U.S. EPA in "The Carcinogen Assessment Group's List of
~ Carcinogens," July 14, 1980. These include benz[aJanthracene, chrysehe.
benzo[b]fluoranthene, benzo[alpyrene, indeno[1,2,3,cd]pyrenef and

dibenz[a,h]anthracene. The sum of these six parameters is included in Table 5.

Also shown in Table 5 for comparative purposes is the sum of the 29 parameters
which were analyzed for each sample. If a value was less than the detection

1imit, it was regarded as zero for summation purposes.

uz3 |
A1l efforts to determine the water quality of the Mt. Simon aquifer indicate
that it is contaminated with PAH compounds. The water quq]ity indicated by the
September 17, 1982 sample shows the highest degree of contamination when the

packer had a good seal eliminating down-hole flow.

The analytical results of the Franconia-Ironton-Galesville at W23 do not show a

significant improvement in water quality after cleaning the aquifer.

—
One sample“was taken_on October 28, 1982 (of contaminated<;€§§E)during cleaning .

at W23. Another sample of water was taken on December 7, 1982 during efforts to ., fut
. ) F/,}-,./!/‘/ =
remove the 7-inch casing. In both cases, some of the highest concentrations of trédzéﬁ .
_2 ..
contaminants were observed(jlgkiﬂg from W23 during these operations. This ad4¢7ﬁvu

P . . . X . 2 4t n by
indicates the presence of PAH contamination behind the 10-inch casing at WZ23. AJ;;&/"

The Platteville formation is contaminated by PAH compounds at W23, as indicated

by the December 14, 1982 sample.
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A substantial improvement im the water quality of the Prairie du Chien-Jordan
aquifer is indicated by samples of September 28 and October 26, 1983. The
aqui fer was cleaned between these two sampling events. The concentration of

each of the six carcinogens was less than the detection limit of 1 ug/1 after

cleaning.

W105

The water quality of the Platteville aquifer is indicafedzby the analytical
results of samples taken on November 15, 1983. After 8 hours of pumping, the
concentration of each of the six carcinogenic compounds was less than 1 ug/1.

A significant improvement in water quality was observed following 20 minutes of
pumping, indicating that a 1argefﬁgg$gt of contaminant was present in the
borehole. Continued pumping only slightly improved the water quality,

indicating the water quality of the Platteville aquifer at NIOS'éi:/’

7
7 rrd /ICle-}.f—;.’l; Lyfe ]

The water quality of the Prairie du Chien-Jordan aquifer is indicated by samples
taken on January 11, 17, and 25, 1984. Generally, these samples indicate an
improvement in water quality with continued pumping and approximately the same

degree of contamination as was observed in the Platteville aquifer.

After completion of renovation of W105 as an Ironton-Galesville well, a sample

was taken after 7 hours of pumping at a rate of approximately 100 gpm.- This

- : "‘MV\ [
sample shows a poorer water quality in the Ironton-Galesville compared—to other
formations at W105. -

LIS
Each aquifer sampled in both W23 and W105 weTeé shown to be contaminated with

PAH compounds.
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V. WATER LEVELS
Table 6 summarizes water levels measured at W23 and W105 from July to October
1984, Measurements through January 1984 have been reported to the Minnesota

Pollution Control Agency.

There was close agreement between W23 and W105 water levels when both were open

to the Prairie du Chien-Jordan aquifer.

Water level measurements in the annular space of W105 indicate that theiyater
Hhat o)

level of the Platteville aquifer is approximately 80 feet higher thaqﬂthe 4

Prairie du Chien-Jordan aquifer,

After final reconstruction of W105, the piezometric head ;f the Ironton-
Uil
Galesville aquifer is approximately 40 feet lower thanthe Prairie du Chien-

Jordan aquifer.

VI. CONCLUSIONS

The following are conclusions of the investigation of W23 and W105 at the former

Republic Creosote facilities in St. Louis Park. , . - /
okt onfer withodinesy, Mooy Fuag® 1 mortaciamte
TN
1. Debris‘had been placed in W23, including creosote.
\______,

2. MWater samples indicate the Platteville, Prairie du Chien, Jordan,

Ironton-Galesville, and Mt. Simon aquifers are contaminated with PAH

-~

compounds in the vicinity of W23.

Vkely
3. The 10-inch casing in W23 is in poor condition withhgontamﬂnation between

it and the borehole.

f
(58 o '...'f‘-") ;
4. Debris had-been-placed in W105, including material tainted with PAH
o \
?!‘_ngrlds' Joes Aus el afe e

' wnlad Ly s bed 'nﬂ(pre
i+ ele—eh. rt<<.,¢££ 2 (<
<:,__°( o &,a 70wa‘) ?
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5. Water samples indicate the Platteville, Prairie du Chien, Jordan, and

Ironton-Galesville aquifers are contaminated with PAH compounds in the

vicinity of W105,

VII. RECOMMENDATIONS

The following items are recommended to solve the groundwater contamination

observed at the former Republic Creosote facilities in St. Louis Park.

1. Renovation of W23 should be completed, including removal of the 10-inch

casing and cleaning of the remainder of the borehole. The well should be

'f Y
A vari anceé\oul d be-’

developed as a Prairie du Chien-Jordan pump-out well.
IR Y ~ —
. Frequested to y install an 8-inch-liner tO/a]low for max1mum/d1scharge capac1ty
e T ——

4 g )
P AN Sy s il

2. Mell W23 should be pumped @s—max—imum—capac—'rt—yﬂo contain and capture
== ; .

contaminated groundwater near the site ,in the Prairie du Chien-Jordan

Y

wme pump1 ng shou]d cont1n%ntﬂ “the remed1a1 p]an outlined in .
/ s /

|the “Study of Groundwater Contamination _in.St. Louis Park,_anesota, ( ;
/ 7 / / l 2 5-"\,\., \L—L_JWA ,) rw’f AN AL N
«November 1981, is 1mp1emented., Cng ! _uu\(‘” 7, . ,_,(MJ‘ ‘s M"'”“F

/ &f /1) ,Nfo*ﬂ,} “t"-l.‘l’v‘\.
gl ~
3. Well W105 should be pumped as detailed in the™™Study of" Groundwater'

Jz""'fu 74 ¢ I_’,)

N2
” .4,&‘1 [Contammatwn in—Stlouis Park, Minnesota;" November—1981,/ to contain

.,ti + —7
fMY and capture contaminated groundwter near the site in the Ironton-Galesville
a:f“ gt ﬂd& aqui fer. ?
X
ol O k:)
lﬁa’g_}fﬂw‘-}t/ )
s 5 4, The effluent from these two pump-out weHs should be treated on-site’ and
ot . foooliaipl o 2arila,, ctet wipHoalie
;Jﬁu-"/’l discharged. ket ? gy ol Lnlns; % 2
e - . _
/.,;{_— [N‘ N Tt e e
160/0], 5. Periodic sampling should be undertaken to monitor the groundwater quahty in
23
y _0/{2 the Prairie du Chien-Jordan and Ironton-Galesville aquifers.

—— o T TT—— e e e
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ST LOUIS PARK WELL 23 RECONSTRUCTION

E.A. HICKOK & ASSOCIATES
HYDROLOGISTS -ENGINEERS
MINNE APOLIS -MINNESOTA

NOV,, 1984
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AS OF 9/25/84

-

1.-. 0
l. .&_ » | .
- 2" QUATERNARY DEPOSITS
1 - CASING [- & -] .
———— 38 57 -
. . PLATTEVILLE LIMESTONE
S 88 GLENWOOD SHALE
can
ST PETER SANDSTONE
':_‘
:" G“ 257
v- [ CASING
.. PRAIRIE DU CHIEN DOLOMITES
‘A
{ 375
CEMENT GROUT
. JORDAN SANDSTONE
a7
ST LAWRENCE DOLOMITE
497 .
FRANCONIA SANDSTONE
8 PACKER — 651 643
IRONTON -GALESVILLE SANDSTONE
— 703'
CEMENT Gnoigq LSLe 7
eI T 7eq EAU CLAIRE SHALE
, Rt T
BENTONITE - i 7}-;5" 280
BAILER — r
MINNESOTA POLLUTION CONTROL AGENCY E.A. HICKOK & ASSOCIATES | Nov, 1984
ST LOUIS PARK WIOS HYDROLOGISTS -ENGINEERS 2
RECONSTRUCTION MINNEAPOLIS - MINNESOTA




Date

Hour

Formation

Packer

Inlet Depth, feet
Flow Rate, gpm

Compound

2,3-dihydroindene
Indene

Naphthalene
Benzo(b)thiophene
Quinoline
2-Methylnaphthalene
Indole
1-Methylnaphthalene
1,1-Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene

Acridine
Phenanthridine
Carbazole
Fluoranthene
Pyrene
Benz[aJanthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene

Indeno[1,2,3 cdlpyrene

Dibenz[a,hJanthracene
Benzo[g,h,iJperylene

Carcinogen Total
Total of 29 Compounds

Y
é%*’?

TABLE 1
WATER QUALITY DATA
ST. LOUIS PARK - W23
10/28/82 12/7/82 12/14/82
0 0 1
10" Casing 12" Casing Platteville
-- -- None
Surface Surface 72.5
290 - - 20
Concentrafion, ug/1
220 330 160
280 . 610 310
2,600 4,400 1,000
160 270 100
<20 <10 <10
2,500 2,400 580
<20 <10 <10
1,600 1,600 480
450 500 120
200 330 82
. 1,600 1,400 390
1,700 1,600 400
4,000 3,600 930
900 600 150
100 75 22
30 12 5
230 180 93
1,500 1,600 410
1,300 1,200 330
- 400 180 53 s
530 -130 32
400 -~ 30 26
330 43 26
280 21 12
470 30 18
70 3 2
190 <10 12
210 <10 14
260 <10 4
2,200 370 155
22,510 21,144 5,761



Datel
Hour

Formation
Packer
Inlet Depth, feet

Flow Rate, gpm

Compound

2,3-dihydroindene
Indene

Naphthalene
Benzo(b)thiophene
Quinoline
2-Methylnaphthalene
Indole
1-Methylnaphthalene
1,1-Biphenyl |
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene

Acridine
Phenanthridine
Carbazole
Fluoranthene

Pyrene
Benz[alanthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[e]lpyrene
Benzol alpyrene
Perylene
Indeno(1,2,3 cdlpyrene
Dibenz[a,hlanthracene
Benzo[g,h,iJperylene

Carcinogen Total
Total of 29 Compounds

TABLE 2

'WATER QUALITY DATA
ST. LOUIS PARK - W23 -

9/28/83 9/28/83 10/26/83
0:15 8 0:30
Prairie Prairie Prairie

du Chien- du Chien- du Chien-
Jordan Jordan Jordan

Good at 280' Good at 280' Good.af 280"
362 362 362

22 22 20

Concentration, ug/1

Op
Rap,

10/26/83

8

Prairie

du Chien-
QOrdan

Good at 280°'
362

20

1,600 1,370 78
14,700 786 145
82 2 335
324 130 43
<1 11 4
1,230 310 74
<1 o «l. <1
1,970 910 145
760 480 19
<1 290 24
860 . 970 99
1,530 720 16
1,300 640 86 .
340 110 13
63 33 4
6 .. <l <1
810 470 32
600 110 18
500 73 - 12
170 5 <l
200 6 <1
100 2 <1
80 1 <l
72 1 <1
120 2 <1
21 <l <1
12 <1 <1
62 <1 <1
<] <1 <4
654 15 <1
27,502 7,432 1,222

57
106
338

106

1,002



Date "
Hour
Formation

Packer

Inlet Depth, feet

Flow Rate, gpm

Compound

2,3-dihydroindene
Indene

Naphthalene
Benzo(b)thiophene
Quinoline
2-Methylnaphthalene
Indole
1-Methylnaphthalene
1,1-Biphenyl
Aceenaphthylene
Acepaphthene
Fluorene
Phenanthrene
Anthracene

Acridine
Phenanthridine
Carbazole
Fluoranthene

Pyrene
Benz[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[elpyrene
Benzo[alpyrene
Perylene
Indeno[1,2,3 cd]pyrene
Dibenz[a,h]anthracene
Benzo[ g,h,iJperylene

Carcinogen Total
Total of 29 Compounds

TABLE 3

WATER QUALITY DATA
ST. LOULS PARK - W23

11/15/83 11/15/83 11/15/83
0:00 0:20 8:00
Platteville Platteville Platteville
Good Good . Good
(62-68"') (62-68"') (62-68")
80 80 80
21 .21 21
Concentration, ug/l
62 29 16
100 56 136
1,084 175 29
43 15 10
<1 <1 <1
84 15 9
26 4 <1
89 24 13
10 4 2
11 7 9
68 17 6
41 11 5
47 16 5
11 2 <1
4 1 <l
<1 <1 <1
30 8 7
17 3 <1
14 2 <1
2 <1 <1
16 <1 <1
22 2 <1
4 <1 <1
3 <1 <1
3 <1 <1
2 <1 <1
7 3! <1
<1 <1 <1
<1 <1l <1
50 2 <1
1,800 391 247



Date

Hour

Formation

Packer

Inlet Depth, feet
Flow Rate, gpm

Compound

2,3-dihydroindene
Indene

Naphthalene
Benzo(b)thiophene
Quinoline
2-Methylnaphthalene
Indole
1-Methylnaphthalene
1,1-Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene

Acridine
Phenanthridine
Carbazole
Fluoranthene

Pyrene
Benz[alanthracene
Chrysene
Benzo[b]fluoranthene
Benzol k]fluoranthene
Benzo[e]pyrene
Benzo[alpyrene
Perylene
Indeno[1,2,3 cd]lpyrene
Dibenz[a,h]anthracene
Benzo[g,h,iJperylene

Carcinogen Total
Total of 29 Compounds

TABLE 4

WATER QUALITY DATA @ﬁ%b
ST. LOULS PARK - WI05 ) ,g”
1/11/84 1/11/84 1/17/84 1/17/84 1/25/84 9/25/84
0:45 8:00 " 0:40 5:00 4:20 7:00
Prairie
Prairie Prairie du Chien- Ironton-
du Chien du Chien Jordan Jordan Jordan Galesville
- -- Good Leaky -- --
(370') (370')
-- -- 410 410 194 180
38 38 15 15 235 100
Concentration, ug/l
26.7 17.4 2 7 11.0 17.
21.1 15.7 <1l 5 9.3 34,
27.9 98.6 1.7 13 17.1 350.
7.5 15.6 <1 4 4,2 18.
<1 <1 <1 <1 <1 <0.5
43.1 38.4 ] 5 16.8 86.
<1 <1 <1 <1 <1 <1.25
51.0 38.0 9 14 19.2 53.
<1 18.1 -3 5 10.5 11.
4.8 7.6 2 4 5.8 16.
52.7 46.4 32 12 38.4 27.
41.3 40.1 36 13 33.7 26.
69.6 11.4 117 12 67.4. 35.
12.7 11.4 82 4 11.9 11.
2.2 4.2 <l <1 2.2 1.4
<1 1.8 <1 <1 <1 <1.25
14.1 7.7 8 4 4.7 9.0
19.0 10.0 102 10 29.0 7.6
16.2 7.8 9% 8 27.2 5.5
2.9 <1 32 3 4,6 0.8
2.8 <1 63 3 7.5 1.0
<1 <1 39 2 2.3 <0.5
<1 <1 18 <1l 2.4 <0.5
1.0 <1 13 <1 2.0 <0.5
1.2 o« 16 1 2.2 <0.5
<1 2.7 3 <1 <l <1.25
<1 <1 5 <1 2.3 <1.25
<1 <1 3 <1 <1 <1.25
<1 <1 16 <l <1 <1.25
6.9 <1 158 9 18.9 1.8
417.8 392.9 700. 7 129 331.7 709.3



Date

8/05/82
8/05/82
8/05/82
8/06/82
8/06/82
8/06/82
8/07/82
8/07/82
9/13/82
9/13/82
9/13/82
9/13/82
9/13/82
9/17/82

10/18/82
10/19/82

10/28/82

11/04/82
11/05/82

12/07/82
12/14/82

9/28/83
9/28/83

10/26/83
10/26/83

11/15/83
11/15/83
11/15/83

1/11/84
1/11/84

1/17/84
1/17/84

1/25/84
9/25/84

TABLE 5

SUMMARY OF WATER QUALITY

......... Concentration, ug/1l

Sample No. Carcinogen Total Sum of 29 Components
0W23-Pond-0 0 0
0W23-100'-9:10 625 3,489
OW23-FS-0 55 569
OW23-EC-0 91 672
0W23-MS-0 8,375 41,359
0W23-MS-8 15 380
O0W23-MS-16 0 176
0W23-MS-24 2 303
0W23-MS-0 2,731 12,849
0W23-MS-0:30 1,903 10,131
OW23-MS-1:00 56.1 338.4
O0W23-MS-2:00 30.7 183.6
0W23-MS-4:00 12.1 88.7
0W23-MS-4:30 5,220 27,602
OW23-FIG-0 49 667
OW23-F1G-24 8 270
0W23-10" CASING-0 2,200 22,510
0W23-FIG-0 64 915
OW23-F1G-22 3 1,187
0W23-12" CASING-0 370 21,144
OW23-PV-1 155 5,761
0W23-PCJ-0 654 27,502
OW23-PCJ-8 15 7,432
O0W23-PCJ-0 <1 1,222
OW23-PCu-8 <1 1,002
W105-PVL-0 50 1,800
W105-PVL-0:20 2 391
W105-PVL-8 A 2417
W105-PDC-0:45 6.9 417.8
W105-PDC-8 <1 392.9
W105-JDN-0:40 158 700.7
W105-JDN-5 9 129
W105-PCJ-4:20 18.9 331.7
W105-1GL-7 1.8 709.3



Wi

. TABLE 6

ST. LOUIS PARK @4?

WATER LEVELS - JULY TO OCTOBER 1984 - «@ 5,
e We23 e emmmceeee-- W-l05 —-mceccccne-- ‘ébs
Prairie du Prairie du
Date Chien-Jordan Chien~Jordan Platteville
July 23 798.17 798.55 . 883.79
July 24 799,23 799.11
July 25 799.05 797.94
July 26 798.17 Prairie du Chien
to Ironton-
Galesville
‘ July 27 798.38
July 30 796.32 ‘795. 30
July 31 793.99 793.00
August 2 794,22 795.57
August 9 800.99
August 10 800,15 : 884.19
August 31 801.44 801,95 884.08
St. Peter to
Ironton-
‘ Galesville
September 13 811.69 865.6
St.. Peter to
Franconia
September 14 813.52 866.5
Ironton-
Galesville
885.9
(with pea rock)
September 21 805, 32 775.20
September 25 795.61
September 27 775.48

October 26 818.25 778.14

N, ————— —



Minnesota Poliution Control Agency

October 14, 1981

Mr. Paul Bitter

U.S. Environmental Protectin Agency
111 West Jackson

Chicago, I1linois 60604

Dear Mr. Bitter:

Enclosed is a copy of the draft report prepared by E. A. Hickok
and Associates. The document is priviledged and therefore
should not be released or its contents freely discussed. Please
review the report and send your comments to me or Mike Convery
of the Minnesota Department of Health by October 19, A
tentative meeting to discuss the comments with Hickok has been
scheduled for October 26. The final report is due on

November 30, 1981.

Please contact me at (612) 297-2726 or Mike Convery at
(612) 296-5297 if you have any questions.

Sincerely,

st N Fopussor

" Richard R. Ferguson
Regulatory Compliance Section
Solid and Hazardous Waste Division

RRF /dc
Enclosure

1047 - Ho———-———
1935 West County Road B2, Roseville, Minnesota 55113
Regional Offices - Duluth/Brainerd/Detroit Lakes/Marshall/Rochester
Equal Opportunity Employer

S0



e el | | - L e TN N it ] | | ’ it i i o |
| (24
{ | }
880 O e—_ » F—1 A
é‘ms - g o grey shale Sl“fry /F ‘ L
y ’_Z" | bailer |
¢ 4.\_. Seme as above | b sfuc/L Ll e . , o S = -
» bs < - ety .scmdy moleriat | 1§ o‘€/ T I - » S S N S . L
, 60 O-—— - ‘,A | o
bt > "': aémy s/ul(\/) sondy @86 3 Kag/sgy ,g////émwe J‘ajja{r sand |
—6,_-— 4 d scus aeren ﬂt," won @ £C5.S /(}D (Saxya/e o reddss brow, Mot
"2 rop ‘ < sHhalk Z luned Lk ¥ ééw of baikd ctack af SJ65° ] "
. g “— boiler sfucle i
§70 0O - 5'
2 .
l-‘
¢ -
8 ¥
ggo 0= ] 5
" |
(/ 1 } .‘
‘. -
4 . Sl &
® —Loo—to 4L MR | |
| L - E | L 1 . i
s ! % | |8
: t—1 = T vl B { P f % =
L& | | ‘{ -L L~?! e b «;f_ vlLf ~ ; T 41 S
6 e e 1 o R
d ; 1 } ' 1 p :
910 [ - : <‘ ‘ !‘ et |
. i | I |
z RPN o imaia I |
| b | | | | L— e L | |
qzo 0- ' i ‘ ! l i | ;[ ..!nq.{, g. ‘ fre ‘, -



oL

700

710

20

730

740

760

272

750

790

800

810

¥<0

&3]

8490

Y

i s
o

y I
¢ e— creosobe with same  shole
g 7

D

2

i

; -:6- bo’aﬂm 03 f“{fr” bt‘ & Shfﬂy

O
) ' .é__Crwgo(_f:’ ._anl SO(\CI

y after Jmmmarma on ekl  meto! €l LE oc pouklar

)
{ . @ LI

|
9 NO (QC.UFCﬂ ()g ma‘l&ﬂ&’

|

dr.” }:u(/ o}ra(apﬂJ *lhff)u.ah ‘”’H$ Se 5n

LG NS B Do S

':':\-..::

l

N oo

gy

\)
\‘, j po ed gut shale with some crepsote
5

S, ™ o L =

& /;;,,-f,gm 'Mf‘n b

T

1

51 < P(U!ns iﬂ';/ 5;\‘0‘& U'-%‘H 0me (-""’:"")‘t (? 72Nn18N ‘?’.ﬁ:? ';,}‘.g.z-“"c.’> (foa.fr:r Jﬂumé up)

S ag S —o

shu\!e, )(,_1&1(’(\/ some CFG"(JSULQ

VO W
F
]
—
g
R
e
Lid
=
-0
b
{3.

~0

- bollar ‘ﬂltt""- stuc k. ot S5
C”

T

areamsh arey shoade.  on bottom of bt
IOfOl(Q L(O( )Jnfmr 45;{) us@.c/ Qr r“e‘{rwe’

j&ha-ie. (raamentﬁ) '(:race Q&AJJ sume.  contaninant

fy)

—

some as  ohuve
Seme s aboya

R

N Mg

so-Mme &S G.LDQJL__

|

e T T S e

some g5 ghove Lrpces of send ; white

Sl <
1

‘
vy Y
i\ '

o,

S,

v

[/ R— :_'Q"""' 3”“/ shale on bu""’bﬂ/\ a‘s lOat

e % seme as oabove

o e L . ‘

6 £ bouler stucke i }'10 le
J} _: f 2 a




(fopoyd (v spden T sopos Ve

Sl

SIS 2

da. ”\om\:mmuuau JE&,GW i
\Uc,ﬁn.

Co

@
¢ a

DB

,\JU@ \J,QOU J0 W*Qm.nuw.\v M

puabe)

SCADE" P3-C4

4 o | { 4 |
= f

(e

ﬁ\wtdn_“ EQ%‘ 242w fo ord do\i.ow

Jwnd » wa.\c{;% Mh:«vs\_\ll.lrli.w:m\ 7y

pYes 231y ( apwys vo/ Mo veoye -y sippas s by
dLvh\\GV\quw{Nv Lw\_i..j S\OL% on{ QWQ\QJQWS_\ :\u‘_\.ﬂu V\GKW W\o\s\nﬂw,ﬁ

| dwos (a)oys umag
T @ 5] Y| [Peys | Ty
CPVge ewWeS |y 9303000

ypr

LA B b e i R
g A

8

7050017 _5

>

_ _\wbq\m oWOS

Y

; g..._w_...a& ol Lé ﬁowm‘?\ SIS T <.Iir
PY? P 4400 PassnISIP SUUIve? 4\:%4w

7/

G b B /53

YWDS =

ST T R O T R T I

7050270 qun\n\ Qaw

I

ﬂs\\\ioﬁ PWOS e

Pexrw  af0s0212 Ucd.wm Jora)

P

w (V2753 PRIy

’ Bl
=y Frydsy - —> 7,
Yprom eqosoes? ¥4
\.uﬁutﬁ\ ,o.» .wtul \.wm““
(4.4

,W\.v.num.nunu._u fT: ™ _v_r\ﬁavJ II.VH.Q
K YRS T
H\AGO § \LI.Y_O{\ i *ﬂoﬁ »v..ur—m .»uCQ Cm‘dnsﬂ \w__nhmw

\1“..\0‘
vqﬁ.nOmC [ ik pyas peviof 83:35

(VR S T R

X)050270  Y}le
W..YJ S0OaJ2

'
-th\.‘.w #,
—_— )
Ay
I “\
“ a—
i) vaOw,_u S b M pves IV.‘.;M -n

\ocdm, 2PWos c:,:)q \,3 fmoo \#w..\__.

\JQDA.G_.EU 2| Yp o muc,dw ll.‘Vs\“
| A 4
Ain&n_u DpOSOOID YfIrt  puos paviay PIW O Vg lv.uw.\

Aq*oi.v 2050217 Y0 proys Yw|q PUIS Fe,”
. :

PR o O N X N O N N O

p s Vo

b Soea sl

,\DC O_\ ,

Adﬁuwm,_ocﬁu o 2331 d wﬂ.ww_w,%ﬂc .dh.m_o, ] ww.ooomgu Jo Eﬂiu “NOsO/S |

Aw%.un\ u&t_xﬂ.\w pﬁﬁ \U\&QE,OWV AO*Q«?W. .QU J\wanu* \SQHON;U

wuc_.«.um, w_ I " nJ\JDESm% y .\_.JWW | 702 .+%Qw ﬁu\\,.uGN.nu\ RCARY VA +du£ \_\w.\.\d& vl oML s ,.IV e

R o P i
1t 3

M L v W L ST

. .\w,vu.NAO TQM 1%0 G*QJQV

# A w o
a%e

“2 W L.G“W
alﬂgﬁ\@ SJ‘TWE_ .

sﬁomowbﬁoﬁwz +5os pmg

(

\VD,WOEV Yper puog ..w.,.hu.r! o
. — —
VP O PG =372
f \.nqu M.ud_nb.m,. .I|V ‘
wnipow (3305050 Sei (i 7
UM ARA i prod
TP VSO s |

Py

5 TS _ WS
\,I.c..m_ 7 g1y 2) ( ) oD oS u_d,oz
d0d BT/ AN TNI,_E ¢ q w3 .\gdw e JOGE

.l.¢. |
—N

u\od\n& \mv\dwﬁ 2903/ Joproy —> ”

A\O,_G:&  adod Y 34| “Spas rows wo

LR,

\uXZ Wi s K& opoyd [olvayow \A%\Cdﬁ pavropued g

s
vy
j

Q

o o g

¢

RO A% ewea N A g

74

20V 00
wmﬂ .QULO%

062

&2

a2

0387

062

0L9

S

g
&

/r

06

05

o5






